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Substituted benzoic acid esters, compositions containing 
them combinations thereof with photoinitiators and methods 
of making cured plastics compositions using them 

This invention relates to substituted benzoic acid 
esters, and In particular to their use as photoactivators, 
to photocurable compositions containing them as photo- 
activators, to combinations of such photoactivators and 

5 photoinitiators and to their use in photocuring resins 
especially pigmented resins and in particular to resins 
pigmented with titanium dioxide. 

Photoactivators are compounds, usually organic 
compounds, which form synergistic combinations with 

10. photoinitiators in the photocuring of ethylenically 

unsaturated resins. In the photocuring of such resins 
the photo initiator is a compound which will absorb 
light energy from the curing radiation to give an 
energetic species which can start a chain reaction to 

15 cross-link and thus cure the resin. It is believed 
that photoactivators take part in the chain by having 
a proton abstracted by the energetic species of the 
photoinitiator to produce a free radical which can 
subsequently initiate cross-linking. 

20 Most photoinitiators in current use are ketones 

or ketone derivatives. Typical examples are acetophen- 
one, benzophenone, benzil, benzoin, xanthone, thiox- 
anthone and substituted forms and derivatives of these 
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compounds. 2-Substituted thioxanthones, especially 
2-chlorothioxanthone (2-CTX) and the 2-alkylthioxan- 
thones are particularly useful where TiO^ pigments are 
used because they have a photoactive absorption band 

5 centred about 380 ran and this is in the transitional 
region between the lower wavelength end of the high 
reflectivity and the upper wavelength end of the U.V. 
absorption band of Ti0 2 . 

Typically the photo^ctivators in current use are 

10 amines and in particular tertiary amines. Typical 

examples include trie thy lamine, triethanolamine, methyl- 
die thanolamine, d ime thy lani line and morpholine. Recently 
the use of para-dialkylamino benzoic acid and its esters 
has been suggested in German Of fenlegungsschrift No. 

15 2458345. 

One disadvantage of 2-chloro and 2-alkyl thioxan- 
thones is that they are solids. Since in most photocuring 
systems it is preferred to avoid the introduction of 
solvent which would have to be subsequently removed from 

20 the system, those photoinitiators have to be milled into 
the composition to be photocured. The lower members of 
the homologous series of para-dialkylaminobenzoate esters 
are also all solids and this constitutes a substantial 
disadvantage of what would otherwise be very attractive 

25 photoactivators. 

The present invention accordingly provides a 
compound of the formula: 

(R) 2 N — COO.(CH 2 .CH 2 0) n CH 2 .CH 2 .CH 2 .CH 3 
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where each R is a methyl or ethyl group and n is 1 or 2. 
The. invention includes the compound 2-(n-butoxy)ethyl 
4-dimec.hylaminobenzoate. 

The invention also provides a photocurable corap- 

5 osition comprising a photocurable ethylenically unsat- 
urated compound, a photoinitiator and as a photoactivator 
one or more compounds of the invention. 

The invention further includes a method of making 
a cured plastics composition which comprises exposing 

10 a composition of the invention to a dose of active 
radiation sufficient to cure it. 

The photoinitiators used in this invention are 
typically di-aryl ketones. This type of photoinitiator 
is commonly used with photoactivators in particular • 

15 when used in pigmented resin systems. Tne simplest di- 
aryl ketones photoinitiators are those of the benzo- 
phenone type, the most commonly used compound being 
benzophenone itself. The photoactivators used in the 
present invention can be used with benzophenone bur we 

20 have obtained better results from di-aryl ketone photo- 
initistors in which the two aryl groups are linked to 
give a cyclic ketone. Examples of such ketone photo- 
initiators include 2-substituted thioxanthones, espec- 
ially 2-chl.oro- and 2-alfcyl- thioxanthcnes, dibenzosub- 

25 erone and fiuoreneone. We have found chat benzil 
photoinitiators also work with the photoactivators 
used in the present invention and for the purposes of 
this invention we include benzil i.e. 1, 2- diphenyl ethane - 
1,2-oione and substituted benzils, but r.ot functional 

30 derivatives of the oxo-groups : within the term di-aryl 
ketone. 
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We believe that this is well understood by those skilled 
in the art. The invention includes a composition 
comprising a photo initiator and as a photoactivator a 
compound of the formula: 



5 (R)2N ~\ C00 -( CH 2 - CH 2 0) n #CH 2 -CH 2 XH 2' CH 3 

where R and n are as defined above. 

It is a particular advantage of the compounds used 
as photoactivators in the present invention that they 
are liquids not only at ambient temperatures but at 

10 temperatures down to 0°C f and that at least the most 

commonly used 2-alkylthioxanthones f 2-isopropylthioxan- 
thone and 2-tertiarybutylthioxanthone are readily soluble, 
e.g. up to 40 g. per 100 g. ester and 2-chlorothioxan- 
thone has a significant solubility sufficient that in 

15 curing resins the necessary 2-CTX can be completely 
dissolved in the ester. Accordingly, in a preferred 
aspect the invention further provides a photoinitiator- 
photoactivator combination comprising a compound of 
the formula: 

20 
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where X is a chlorine atom (giving 2-CTX) or an alkyl 
group (giving the 2-alkylTX's), preferably a C to C 
alkyl group, more preferably a branched chain C to c° 
alkyl group, optimally an isopropyl or tertiary-butyl 7 
5 group; in solution in a compound or a mixture of comp- 
ounds of the formula: 

(R) 2 N C0 °- <CH 2 ' CH 2 °>n CH 2 ' CH 2 - CH 2' CH 3 
where R and n are as defined above. 

The compounds of the invention can be used as 
10 photoactivators in the photocuring of plastics compos- 
itions. For example, they are particularly useful in 
the manufacture of cured thin plastics films especially 
printing inks. 

The photoactivators are useful generally in the 
15 photocuring of resins containing cross- linkable ethylene - 
cally unsaturated compounds. Typically the ethylenic 
unsaturations are provided by including oligomeric 
olefins or unsaturated polyesters, e.g. those made 
including an unsaturated acid such as maleic, fumar<c 
20 or itaconic acid. The ^saturation may be introduced " 
into the resin either by copolymers ing a suitable 
cthylonically unsaturated monomer with the other comp- 
onents of the resin or by mixing a separately formed 
polymer containing ethylenic unsaturations with a 
25 polymer containing no ethylenic unsaturations. The 
choice in any particular case will depend upon the 
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desired properties in the end product. Suitable polymer 
resins are acrylic resins, acrylated aromatic or aliph- 
atic polyurethane resins, epoxy acrylate resins and 
styrene polyester resins. 

5 The amount of photoactivator used depends on the 

nature of the resins, the amount and nature of the pig- 
ment and the particular photo initiator used. Typically 
to ensure adequate photoactivation the amount used will 
be from 0.2 to 5%, preferably 1 to 3%, by weight of the 

10 composition. The amount of photoinitiator depends on 
the particular photoinitiator employed, but will 
typically be in the range 0.1 to 5% by weight of the 
composition. When 2-CTX or 2-alkylTX is used as the 
photoinitiator, the amount used will usually be in the 

15 lower part of this range, e.g. 0.2 to l f preferably 
0.2 to 0.5. These figures represent practical levels 
of photoactivator and photbinitiator in Ti©2 pigmented 
systems even at high pigment levels, e.g. up to 50% 
by weight of the composition. When other pigments are 

20 used the photoinitiator will be selected accordingly 
but this is regarded as within the skill in the art. 
The ratio between the photoactivator and photoinitiator 
is not believed to be especially critical but is gener- 
ally in the range 1:4 to 100:1. Especially when 2-CTX 

25 is the photoinitiator it is preferable that this ratio 
is fairly high, e.g. in the range 4:1 to 20:1 because 
the use of large quantities of 2-CTX tends to produce 
a yellow colour in the cured resin. The photoactivators 
used in the present invention are sufficiently potent 

30 that such low levels, both relatively and absolutely, 
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of 2-CTX can still produce good results. 

Where, as is preferred, the photoactivator-photo- 
initlator combination is a solution of 2-CTX or 2-alkyl- 
TX in the benzoate ester, the amount of this combination 
5 used will typically be from 1 to 5% by weight of the 
composition. The solution will typically contain from 
1 to 20X by weight of the photoinitiator. However, 
where 2-chlorothioxanthone is the photoinitiator the 
concentration will generally be in the range of 1 to 5% 
10 because of the rather limited solubility of the commer- 
cially available forms of 2-CTX. Technical grade 2-CTX 
available at the present time typically contains about 
65% by weight of 2-chlorothioxanthone and about 35X 
by weight of 3-chlorothloxanthone which is somewhat 
15 less active that the 2-isomer. This material is 

soluble in 2-(n-butoxy)ethyl £rdimethylaminobenzoate 
to about 5 % v /w. 

The resins used in the invention are generally 
photocured by exposure to ultra violet or short wave- 
20 length visible light, the precise wavelength or range 
of wavelengths depending on the pigment and photo- 
initiator used. Where, as is preferred in the present 
invention, the pigment is Ti0 2 , the light used will 
generally be predominantly ultraviolet light in the 
25 wavelength range 350 to 400 nm. For other pigments 
other wavelengths are appropriate as is known in the 
art. The time of exposure depends inter alia on the 
intensity of the radiation, the thickness of the resin 
to be cured and the nature and concentration of the 
30 photoinitiator and photoactlvator. We have found that 
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in the present invention exposures of less than % sec. 
using a single lamp (80 W cm" 1 ) ttinicure oven for thin 
films of Ti0 2 pigmented, resin are adequate to give hard 
( > 6H pencil hardness^ layer of cured pigmented resin. 
5 The use of thicker layers of resin or lower radiation 
intensity will generally require longer exposure times. 

The compounds of the present invention have 
activity as photoactivators which is comparable to that 
of known photoactivators such as the photoactivators 
10 described in our O.K. Patent Specification No. 

(Application No. 52202/76). The low melting points of 
the compounds of the invention provides a particular 
advantage in that in combination with their solubility 
for the normal photoinitiators it enables the user to 
15 add the active ingredients in a liquid form after the 
milling of the pigment into the resin so reducing 
wastage. The paradimethylaminobenzoic acid esters whose 
use as photoactivators is described in German Of fenleg- 
ungsschrift No. 2458345 have, as a class, substantially 
20 higher melting points than the compounds of the present 
invention. Typically they are solid rather than liquid 
at ambient temperature. Their generally solid nature 
makes them substantially more difficult to compound with 
resins than the compounds and compositions of the 
25 present invention. 

The possibility of incorporating pigments into the 
resin products has been mentioned above. The invention 
is applicable to cured resin products 'containing no 
pigment and to those containing pigments which may be 
30 white e.g. titanium dioxide or coloured. The invention 
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is also applicable to products which are clear but are 
coloured by containing a soluble dyestujrf. Of course, 
where pigmented or dyed products are being produced the 
precise conditions of operation may need to be adjusted 

5 in order to take account of the possibility of dispersion 
or adsorption of the curing radiation by the pigment 
of dyestuff . This is a problem that is well understood 
in the art and no particular difficulty arises in dealing 
with it in the present invention* 

10 The compounds of the invention can be made by 

methods which are known or analagous to methods known 
Per se for similar compounds. It is an additional 
advantage of the compounds of the invention that, they 
can readily be made from compounds which are already 

15 commercially available. The following reaction scheme 
illustrate some ways in which the compounds of. the 
invention can be made* Pull experiment details are 
not included in these schemes because these are either 
readily found or known from the literature. 
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REACTION SCHEME 

H 2 N ycOOH R, " CH0 > (R) 

H 2 + Pd/C 2 
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In the above reaction scheme R and n have the 
meanings given above; R* is hydrogen or methyl such that 
R'CH 2 is the same as R; R 1 is a group suitable for ester 
exchange e.g. a lower alkyl group such as methyl or 

5 ethyl; and Bu represents a butyl group. 

The following Examples illustrate the invention. 
In these Examples Uvimer D.V. 530 resin was used. This 
resin is a commercially available acrylated aromatic 
polyurethane resin. The grade of titanium dioxide pig- 

10 ment used in the Examples is R-TC2 grade. All film 
samples were cured by exposing for the stated time 
using a single lamp (80 W.cm" 1 ) Minicure oven. 

15 EXAMPLE 1 

2-n-Butox yefchyl 4-dimethvlamiTiobenzoate 
Preparation 

30 g. of ethyl p-dimethylaminobenzoate (0.155M), 
25 mis. of 2-butoxyethanol (22.5 g., 0.19M) and 90 mis. 

20 of dry toluene were refluxed together until all 

extraneous water present has been removed via a partial 
take-off head. The solution was allowed to cool below 
boiling point, 1 g. of dry sodium methoxide was added 
and the solution refluxed for four hours. Fractions of 

25 boiling point between 76° and 94° were run off until the 
temperature at the still head was a constant 100°C. The 
solution was then allowed to cool below the boil, a 
further 1 g. of sodium methoxide added, and refluxed 
overnight, fractions being run off until a constant 

30 temperature of 108-100° was achieved at the still head. 
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The solution was cooled, filtered, vashed with 80 mis. 
water the organic layer separated and dried with sodium 
sulphate, filtered and rotary evaporated to give a pale 
yellow liquid, 93.2% pure by non-aqueous titration 
(30.8 g correspondirg to 69.8% yield). 

On high vacuum distillation, a colourless liquid 
of boiling point 178-181°C/1.25 - 1.5 mm/Hg. was obtained. 
Assay (non-aqueous titration) 99.5%, M.Pt. -1.0°C. 

T.L.C. R f = 0.31 (CHC1 3 /Si0 2 ) 
Microanalysis 

£l5 ^23 S ° 3 
Theoretical 67.90 8.74 5.28 18.09 

Found 68.14 8.64 5.30 17.92 (by 

difference) 

Photoactivator activity 
.Experiment 1 

4% w/w of a mixture of equal parts of n-butoxyr 
ethyl 4-dimethylaminobenzoate and 2-chlorthioxanthone 
(2-CTX) was added to 50% w/w Ti0 2 pigmented Uvimer D.V. 
530 resin and the mixture was then stirred at 60°C for 
five minutes. A 25 micron (VlOOO") thick film of the 
cooled mixture was made on a glass slide and U.V. 
irradiated. A pale yellow high gloss film of pencil 
hardness greater than 6H was obtained in 0.05 seconds. 
Experiment 2 

The solubility of isopropylthioxanthone in n-but- 
oxyethyl 4-dircethylaminobenzoate was found to be 29.4% 
at room temperature. A 13% w/w solution was made up 
and 2.5% w/w of the latter was incorporated into the 
same resin-pigment composition used in Experiment 1. 
A very pale yellow high gloss film of pencil hardness 
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greater than 6H was obtained in 0.15 ;-^conds. The 
melting point of the 13% w/w solution wa? found to be 
-8°C. 

EXAMPLE 2 

2-n-Butoxyethyl 4-diethylamlnoben2oate 
Preparation 

Ethyl p-diethylaminobenzoate (20 g.) n-butoxy- 
ethanol (13 mls.) f sodium methoxide (1 g.) and dry 
toluene were refluxed together for 4 hours, fractions 
of boiling point 76-100°C being run off via a partial 
take-off head until a constant still head temperature 
of 108°C was achieved. The refluxing mixture was 
allowed to go off the boil and a further 1 g. of sodium 
methoxide was added followed by refluxing for a further 
15 12 hours until a constant still head temperature of 
108°C was achieved. The mixture was cuoled, filtered, 
washed with 50 mis. water, the organic layer separated 
and dried with sodium sulphate, filtered and rotary 
evaporated to give a pale yellow liquid, 75.07. pure 
20 by g.l.c. (15.2 g. corresponding to a yield of 43.0%). 
Further purification was effected by column chromato- 
graphy (CH 2 C1 2 /Si0 2 ) giving n-butoxyethyl 4-diethylamino 
benzoate as a colourless liquid, 99.3% pure by g.l.c. 
M.Pt. » below -20°C. 
25 T.L.C. R f - 0.29 (CHCl^SiO,,) 

Microanalysis 

* Wt - C 1? H 2? N 0 3 

Theoretical 69.59 9.28 4.77 16.36 

Found 69.91 9.11 4.83 16.15 (by 

difference) 
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Photoactivator Activity 

4% w/w of a mixture of equal parts of n-butoxy- 
ethyl 4-diethylaininobenzoate and 2-chlorothioxanthone 
was incorporated into the same resin pigment composition 
used in Example 1. A pale yellow high gloss film of 
pencil hardness greater than 6H was obtained in 0.075 
seconds. The colour of the film was less yellow than 
that obtained in Experiment 1 of Example 1. 

EXAMPLE 3 

n-Bu toxvethoxye thvl 4- d ime thyl aminobenzoa t e 
Preparation 

Ethyl p-dimethylaminobenzoate (30 g.), butyl 
diethoxol (25 mis.), sodium methoxide (1 g.) and toluene 
(150 mis.) were refluxed together for four hours, 
fractions of boiling point 76-100°C being run off using 
a partial take off head. The mixture was allowed to 
cool below the boil, further sodium methoxide (l g.) 
and butyl diethoxol (15 mis.) added and the mixture 
refluxed for a further two days, fractions being run 
off until a constant still head temperature of 108°C 
was achieved. The mixture was cooled to room temper- 
ature, filtered and rotary evaporated and impurities 
were removed by high vacuum distillation leaving a 
yellow oil of boiling point 66-74°C/0.8 mm. 97.6% pure 
by g.l.c., 103.3% by non-aqueous titration. (36.5 g. 
corresponding to 74.4% yield). M.Pt. below -10°C. 
T.L.C. R f - 0.22 (CHC1 3 /Si0 2 ). 
Microanalysis 

2^ hi «27 — 24 
Theoretical 65.99 8.80 4.53 20.68 

Found 66.13 8.80 4.60 20.47 (by 

difference) 
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Photoactivator Activity 

4% w/w of a mixture of equal parts of n-butoxy- 
ethoxyethyl 4-dimethylaminobenzoate and 2-chlorothio- 
xanthone was incorporated into the same resin pigment 
5 composition used in Example 1. A pale yellow high 
gloss film of pencil hardness greater than 6H was 
obtained in 0.05 seconds. The colour of the film was 
similar to that obtained in Experiment 1 of Example 1. 

EXAMPLE A 

10 2-n-Butoxvethvl p-dWhv iami^b^^ 

Alternative Synthesis 

(i> juration of 2-n-butnvy^ W i p-nitrobenzoate 

200 g. of p-nitrobenzoic acid (1.2M), 141 g of 

2-butoxyethanol (1.2M) and 5 g. of p-toluenesulphonic 

15 acid were stirred together in 500 ml. toluene. The 

mixture was refluxed for 20 hours, removing the water 

formed azeotropically. The volume of water collected 

was 22 ml. The mixture was cooled to 20°, treated with 

water (225 ml.) followed by sodium bicarbonate (15 g ) 

20 in portions until the pH was 8.0-8.5. The mixture was 

allowed to settle and the lower aqueous layer separated 

The upper toluene layer was evaporated under reduced 

pressure to give crude title compound. 

Yield " 332 ©• _ 

8. - 103.8% 

25 (Assay (g.l.c.) « 933) 

The compound was found to be sufficiently pure to be 
used in the rest of the synthesis without specific 
purification. 

(ii> ^ration of ?-n-but Q *v^„ p ^djmethj^amW 
30 benzoate 
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Two routes for the conversion of 2-n-butoxyethyl 
p-nitrobenzoate to the title compound were tried, 
a) Single stage method 

100 g. of crude 2-n-butoxyethyl p-nitrobenzoate, 

5 300 ml. methanol, 100 ml. 40% formalin, 6 ml. acetic 

acid and 4 g. of Pd/C paste were charged to a stainless 
steel hydrogenator. The hydrogenator was sealed and the 
mixture hydrogenated at 490 KN/m (70 p.s.i.) and 75-80 C 
for 24 hours. After cooling to 55°, the excess pressure 

10 was vented and the mixture filtered to recover catalyst, 

washing with methanol (2 x 25 ml.). The filtrate was 

treated with water (300 ml.), and the precipitated oil 

extracted into toluene (200 ml.). The lower aqueous 

phase was separated and the toluene layer treated with 

15 water (100 ml.) and sodium bicarbonate ( ca. 2 g.) to 
« 

give a pH of 8.0-8.5. The lower aqueous phase was 
separated and the toluene layer treated with activated 
charcoal (2 g.), stirred at 20-25° filtered and the 



20 



filtrate evaporated to dryness under reduced pressure. 



Yield - 92.5 g. 

» 96.8% based on £-nitrobenzoic 
acid. 

Assay (g.l.c.) « 96.8% 
25 b) Two stage method 

100 g. of crude 2-butoxyethyl £-nitrobenzoate, 
methanol (150 ml.) and Pd/C paste (2 g.) were charged 
to a stainless steel hydrogenator and hydrogenated at 
490 KN/m 2 (70 p.s.i.) and 75-80°C for 18 hours. After 
30 cooling to 55° the mixture was filtered to recover 
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catalyst, washing with methanol (2 x 25 ml.). The 
filtrate was a solution of 2-n-butoxyethyl p-amlr.obenzo- 
ate. 

The intermediate product was not isolated and 

5 the filtrate from the first stage v?as re-charged to the 
hydrogenator together with 100 ml. 40% formalin. 6 mi. 
acetic acid, 2 g. of fresh Pd/C paste and J CO ml. meth- 
anol. The mixture was then hydrogenated at 490 KN/ns 2 
(70 p.s.i.) and 75-80°C for a further 18 hours. After 

10 cooling to 55°, the mixture was filtered to recover 
catalyst, washing with methanol (2 x 25 ml.). Thp 
filtrate was treated with water (350 ml.) and the 
precipitated oil extracted into toluene (200 ml.). 
The lower aqueous was separated and the toluene layer, 

15 washed with water (100 ml.) and sodium bicarbonate 

(ca. 2 g.) until the pH was separated and the toluene 
layer was treated with activated charcoal (2 g.), stirred 
at 20 - 25°, filtered and stripped to dryness under 
reduced pressure. 

20 yield = 97 g. 

= 101.52 overall based on p-nitro- 
benzoic acid. 
Assay (g.l.c.) = 94.62 
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The European Patent Office, 

Receiving Section, 

P.O. Box 5818, 

NL-2280 HV Rijswijk ZH, 

Holland. 



Dear Sirs, 

European Patent Appln No. 79300159.5 
Ward Blenkinsop & Company Limited 

With reference to the above numbered European 
Patent Application we are now writing to advise you of 
certain minor errors in the Specification of this Appli- 
cation. 

We are writing at the present time with a view 
to incorporating the corrections proposed in this letter 
in the Specification of this Application before publication. 
However, if it is your view that consideration of these 
amendments should be deferred until substantive prosecution 
of this Application we would be grateful if you would 
advise us. If you consider it appropriate that the 
amendments be made at the present stage we would be 
grateful for your advice as to whether you wish us to 
provide suitably retyped pages to be substituted for those 
pages on which the proposed amendments appear. 

The corrections proposed are as follows: 

Page 11 Line 5 Change "butyl" to "n-butyl". 

Line 19 Change "2-butoxyethanol" to "2-n-butoxyethanol " 



Cont 
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The European Patent Office 
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Page 13 Line 7 Change "n-butoxyethanol" to 

?, 2-n-butoxyethanol M . 

Page 14 Lines amend to read "of boiling point 
23 & 24 66 - 74°C/0.8 mm. were removed 

by high vacuum distillation leaving 
a yellow oil, 97.6% pure". 

Page 15 Line 14 Change "2-butoxyethanol" to 

fl 2-n-butoxyethanol M . 

We look forward to hearing from you further on 
this matter in due course . 



Yours faithfully, 




P» Pennant 



The correction Is allowed 
The Hague 28 06 79 
Receiving Section 
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CLAIMS: 

1. A compound of the formula: 



(R) 2 N -X X-COO . (CH 2 . CH 2 0) n CR 2 . CH 2 . CH 2 . CH 3 



where each R is a methyl or ethyl group and n is 1 or 2. 

2. 2-(n-Butoxy)ethyl 4-diraethylarainobenzoate. 

3. A photocurable composition comprising a photo- 
curable ethylenically unsaturated compound, a photo- 
initiator and, as a photoactivator, one or more compounds 
as claimed in either claim 1 of claim 2. 

4. A composition as claimed in claim 3 wherein the 
photoactivator is present in an amount from 0.2 to 5% 
by weight of the composition and the photoinitiator is 
present in an amount from 0.1 to 5% by weight of the 
composition. 

5. A composition as claimed in either claim 3 or 
claim 4 wherein the photoinitiator is 2-chlorothioxan- ~ 
thone, one or more 2-alkyl-thioxanthones or a mixture 
thereof. 

6. A photo initiator-photoactivator combination 
comprising a compound of the formula: 




S 

where X is a chlorine atom or an alkyl group in solution 
in a compound of a mixture of compounds of the formula: 



0003872 



-a 



Where each R is a methyl or ethyl group and n Is 1 or 2. 

7. A combination as claimed in claim 6 wherein the 
weight ratio between the photoactivator and photo- 
initiator is from 1:4 to 100:1. 

8. A composition as claimed in any one of claims 3 
to 5 wherein the photoinitiator and photoactivator are 
provided by a combination as claimed in either claim 6 
or claim 7. 

9. A method of making a cured plastics composition 
which comprises exposing a composition as claimed in any 
one of claims 3 to 5 and 8 to a dose of actinic radia- 
tion sufficient to cure it. 
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